Emergence of multidrug resistance in leukemia cells during chemotherapy: mechanisms and prevention.
Multifactorial resistance to extracellular stimuli is one of the major factors of tumor progression. Cells can acquire a multidrug resistant (MDR) phenotype in response to a wide variety of stress-inducing agents including chemotherapeutic drugs. In addition to the mechanisms expressed in the tumor prior to chemotherapy (presumably these mechanisms allowed tumor cells to escape the control of growth and differentiation), a complex phenotype of pleiotropic resistance is presented in the residual or recurrent tumor. This review analyzes the molecular mechanisms of MDR acquisition with the focus on hematopoietic malignancies. In particular, the chemotherapy-induced up-regulation of P-glycoprotein, a broad-specificity transmembrane efflux pump, is considered a major event in establishment of MDR in leukemia cells that were sensitive before drug exposure. The pharmacological and genetic approaches to prevent the acquisition of Pgp-mediated MDR during chemotherapy are discussed.